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^= (54) TiUe: INTERVERTEBRAL IMPLANTS AND METHODS OF USE 




^\ (57) Abstract: Implants and methods for spacing and stabilizing vertebral members. The implant in one embodiment may include 
^5 first and second endplates (11, 12) and an intermediate section (13) that form an interior section (14) . An elastic member (20) may 
be positioned within the interior section to space apart the endplates. The elastic member may have a variety of orientations, sizes, 
shapes, densities, modulus of elasticity, and other material properties depending upon the desired displacement between the first 
and second endplates. In use according to one embodiment, the implant may assume a first shape when the vertebral members are 
aligned, such a.s when the patient is standing erect or in a prone position. This first shape may include the first and second endplates 
spaced a first distance apart. During movement of the vertebral members, the endplates may be forced together. The intermediate 
section in combination with the elastic member may be deformed during this movement and thereby exert a force to stabilize the 
vertebral members. 
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JMFX.ANTS AND METHODS OF USE 

Backgroiknd 

The present application is directed to devices and methods for stabilizing vertebral 
members, and more pas-ticulasly, to intervertebral itnplants and metliods of use for 
replacing an intervertebiul disc, vertebral member, or combination of both to distract 
and/or stabiiijze die spine. 

The spine is divided into four regions comprising die cei-vical, thoracic, iunibar^ 
and sacrococcygeal regions, llie cervical region includes the top seven vertebral members 
identified as Ci-C7. The iljoracie region includes the next twelve vertebral members 
identified as T1-T12. The lumbar region includes five vertebral members L1-L5. The 
sacrococcygeal region includes nine fused vertebral members that form the sacrum and the 
coccyx. The vertebral members of the spine are aligned in a curved configtiration that 
includes a cei-vical curve, thoracic curve, and lumbosacrsl curve. Jntervertebra! discs are 
positioned between the vertebral members and permit tlexion, extension, lateral bending, 
and rotation. 

Varioiis conditions may lead to damage of the intervertebral discs and/or the 
vertebral members. The damage may result from a variety of causes inoiuding a specific 
event such as trauma, a degenerative condition, a mmor, or infection. Damage to the 
intervertebral discs and vertebral members can lead to pain, neurological deficit, and/or 
loss of motion. 

Various procedures include replacing the entirety or a section of a vertebral 
member, the entirety or a section of an intervertebral disc, or both. One or tnore 
replacement implants may be inserted to replace the damaged vertebral members and/or 
discs. The implants reduce or eliminate the pain and i^eurological deficit, and increase the 
range of motion. 
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Suminary 

The presem application is directed to innplaiUs and methods for spacing and 
stabilizxjig vertebral meitibei^. The implant may include first and secotid eiadplates and an 
imennediate section that form an interior section. An elastic member may be positioned 
within the ix^terior section to space apart die endplates. The elastic member may have a 
variety of orientations, sizes, shapes, densities, modulus of elasticity, and other materia! 
properties depending upon the desired displacement between the first and second 
endpiates. 

Xn use according to one embodiment, the implant may assume a first shape when 
the vertebral membei s are aligned, such as when the patient i$ statiding erect or in a prone 
position. This first shape may include the first and second endplates spaced a •first- 
distance apart. During movement of tihe vertebral members, tibe endplates may be forced 
together or apart. The intermediate section in combination with the elastic member may 
be deformed during tiiis movement and thereby exert a force to stabilize the vertebra! 
members. 

Brief Description of the Drawings 

Figure 1 Is a peispective view of an implant according to one embodiment. 

Figure 2 is a cross-sectional view of an implajtit positioned between vertebral members 

according to one exnbodiment. 

Figure 3 is a cross-sectional view of an implant positioned between vertebral members tliat 
are in flexion according to one en^bodiment. 

Figure 4 is a perspective view of a body having upper and lower endplates and an 
intermediate section according to one embodiment. 

Figure 5 is a side schematic view of a body according to one embodiment. 

Figures are side schematic views of embodiments of a body witli an intennediate 

section. 

Figure 7 is a side schematic view of a body according to one embodiment. 
Figures 8A-8H are cross-sectional top views of embodiments of aji elastic member 
positioned relative to an end plate. 

Figures 9A-9D are side schemalic views of embodiments of elastic members positioned 
within a body. 
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Figme 1 0 i$ js cross-sectional view of an elastic m<jmber according to one embodiment- 
Figure 1 1 is a cross~sectional view of an elastic member according to one embodiment. 
Figure 12 i s a schematic side vie w of a limiter accorditig to one embodiment. 
Figures J.3A-1 3B are side schematic views of a limiter according to one embodiment, 
figures 14A-C are views of an implant according to one embodiment. 
Figire 15 is a cross-sectional top view of devices positioned relative to a vertebral 
member according to one embodiment. 

Detailed ^Description 

The preseirt application is directed to implants and metliods for replacing an 
intervertebral disc, vertebral member, or comblnaiion of both. The implant includes a 
body sized to replace the removed elements. Ilie body may include first and second 
endplates and an intermediate section that together form an interior section. An elastic 
member i s positioned within tlie interior section. The elastic member may have a varietj.- 
of oriemations, sizes, shapes, densities, raodulus^ of elasticity, and other material properties 
depending upon the desired displacexnent between t!ie first and second endplates. The 
cxndplates may be spaced apart a first distance when the vertebral members are aligned. 
During movement of the vertebral members, the endplates may be forced together or apart. 
The intermediate section in combination with the elastic member may be deformed duidng 
this movement and tiiereby exert a force tlmt prevents or reduces the movement of tiie 
endplates. 

Figure 1 illustrates one embodiment of an implant having a body 1 0, Body 10 
includes an upper endplate 1 1, lower endplate 12, and an intermediate section 13. 
Intemiediate section 13 spaces apart the endplates 11,12 forming an interior se<^ion 14. 
An elastic member 20 is positioned within the interior section 14. Tabs 30 may extend 
from the body 10 and provide a means for positioning the body 10 relative to the vertebral 
members 100. 

Figure 2 iHustrates a cross-sectional view of tlie implant of Figure i positioned 
within tlie patient. The implant is in a first position with the vertebral members 100 being 
substantially aligned. The upper and lower endplates 1 12 are in contact with vertebral 
mentbers 100. Intermediate section 13 is positioned within the space foitned betsveen the 
vertebral members 100. In this embodiment, intermediate section 1 3 is positioned in a 
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posterior direction in proximity with a posterior edge 102 of the vertebral members a^ntd 
away frotn an anterior edge .!0:i . Fiiastic member 20 is positioned within the interior 
section 14. Tabs 30 extend into the vertebral members 100 to position the implant. 

.Figure 3 illustrates the implant with the vertebi^l itiembers 1 00 in fiexion. The 
movement of tlie vertebral members 1 00 causes the endpiates 1 1, 12 to move inward 
towards one another and. elastically delbrm the elastio member 20 and the intemiediate 
section 13. Th^ intermediate section 13 and the elastic member 20 resist the fie.xiox^ atid 
apply an outward force on tide vertebral members 100. The amount of force applied to the 
vertebral i^iembers 1 00 may vary as described below in detail . Botli the intermediate 
section 13 and elastic member 20 may be constructed of elastic, resilient materials that 
return towards iheir original shape upon reaiignment of the vertebral members 100. 

In one embodiment the intermediate section 13 and the elastic member 20 are 
flexible to provide dynamic stabilization while maintaining certain biomechanical motions 
of Hie spine. Stabilization may be maintained during motions such flexion, extension, 
lateral bending, and rotation. The intermediate isection .13 and elastic member 20 are 
constmcted to have a predetermined stiffness to provide the stabilization. Further, the 
stiffness may vary during a biomechanical motion. 

Body 1 0 comprises the upper and lower endplates 1 1 , 12 and the intermediate 
section 13. In one embodiment such as illustrated in Figure i, the body .10 is constructed 
of a single member having a folded config^ation. In otlier embodiment, body 10 is 
constmcted of two or more different members. Fi^re 5 illustrates one embodiment with 
die intermediate section 1 3 constructed of a separate piece that is attached to the endplates 
11^12, Upper endplate 1 1 is attached to the member 1 8 witli one or more fasteners 1 6. 

Embodiments of fasteners 16 may include rivets, pins, screws, etc. Lower endplate 
12 is attached to tlie member 18 in. another mannej", such as with adhesives, welding, 
brazing, etc. Figure 7 illustrates another embodiment with tlie intermediate section 1 3 
constructed of two separate members 18a, 1 8b. in this embodiment, first member 1 Sa is 
integral with endplate 11, and second member 18b is integral with endplate 12. Members 
1 8a, 18b are connected together in a manner as described above. Body 10 may be 
constmcted of a variety of raaterial.<5 including metal.s, polymers, ceramics, and 
combinations thereof Examples of metals include titanium, titanium alloys such as 
nickel-titanium, stainless steel, and cobalt chromium. Examples of polymers inciude 
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PEEK, PEEK-caiboii compositeSj polyimide, polyetlierimidGj and poiyuretihane. 
Examples of ceramics mclude caJdum phosphate, hydroxyapatite, I lAPCP, atuinina, and 
23rconami. 

Bndplaies i 1, 12 are shaped, to contact, the vertebral mentibers 100. Biidp1aie« .i 1, 
.12 may be shaped to adapt accurately to tlie shape of the plates of the veitebraJ fisembers 
TOO. The shape and size of the endpiates 11, 12 may vary, as well as the size of the 
surface area that contacts the vertebral tuembers 100. One embodiment illustrated in 
Figuj^s ]4A-C includes convex endplates 1 1, 12. The upper and lower etidpiates U, 12 
may have the same shape and size, or may have differerst shapes or si2:es. By way of 
example, the embodiment of Figure 1 includes endplates 1 1, 12 having sub$tantiany the 
sa.itie shape and size. .In other embodiment, endplates 11,12 may have different shapes 
and sizes. Exaniples of shapes for the etxdplates 1 1, 1 2 include round, oval, elliptical, 
kidney shaped, square, rectangular, trapezoidal, and boomerang shape, etc. 

One embodiment illustrated in Figure 4 include the upper endplate 1 1 with a split 
coiifiguiutjon having first and second fingers 1 la, 1 lb, with the lower endplate 12 formed 
as a si.ttgle section and having an opening 1 5. ixi one eRibodiment, the space formed 
between the fingers I la, 1 ib and tiie opening 1 5 are aligned. In one embodiment, 
endplates 1 1, 12 have a planar constnsctioii as illustrated in the embodiments of Figure 4, 
"5A, ai-id 6B, In another embodiment, endplates 11, 12 have a curved construction as 
illustrated in the embodiments of Figures 6C, and 6F. In yet other embodiments, endplates 
1 1, 1 2 have a combination of curved and planar sections as illustrated in tlie embodi.ment 
ofFigure6D. 

Endplates 11, 12 may be positioned at a variety of relative angular positions when 
no external tbrces are applietl to the implant. In one embodiment, endplates 1 1, 12 are 
substantially parallel. In anotlier erabodiment, the etidpiates 11,12 angle outward from 
tlie intermediate section 13 such that a height of the interior section 13 is less near the 
imennediate section 1 3 and increases towards the ends of the endplates 11,12. In aiwtber 
embodiment, endplates 1 1, 12 angle inward as they extend from the intermediate section 
13. 

Intermediate section 13 extends between tl^e endplates 1 1, 12 and provides 
resistance to movement of the endplates 11, 1 2, Intermediate section 13 may have a 
variety of shapes. In one embodiment as illustrated in Figure 3, intermediate section 13 
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has subs;tantia}1y planar upper and lower sections. In oth«^r embodiments, intermediate 
section i 3 has a curved shape. In various other embodiments, intemiediate sectioiti 13 has 
a combiaatiott of planar and airved shapes. The width of the intermediate section 13 may 
be siibsiantially tiie same or ditJerent as one or bolft endplates .1 1 . 12. In one embodintem. 
illusti-ated in l?ig«res t4A-C, the width of the intermediate section 13 is less thati the 
endplates 11, 12. The narTovver Avidth may be centered along a centerline of the body 10, 
or may be off-center. The thickness of the intemiediate section 13 may be the sai«e or 
different as one or botii endplates 1 1, 1 2. In one embodimei?t, intemiediate section 13 
comprises two separate spaced-apart sections as illustrated in Figure 8H. 

In some embodimente, intermediate section 13 is constmcted from a single 
member 18. Figure 6A illustrates one embodiment with the iniermedlaie section 13 
having a canned shape with an ovedapping configuration between the endplates 1 1, 12. 
Figure 6S illustrates an embodiment having an intemtediate section 13 with an 
overlapping configuration and comprised of planar and curved sections. Figure 6C 
ilhistrates an embodiment having multiple overlapping sections. Figure 6D illustrates an 
embodiment witli aa intermediate section 13 having an enclosed section 17 positioned 
between sections of member 18. 

Embodiments of tlie intermediate section 13 may include multiple members 18. 
Figure 6E illustrates an embodiment witl^ a curved first support section 18a and a second 
support section 1 8b- Figure 6F iilustj-ates anothei- embodiment of an intermediate section 
13 comprising sections 18a, 18b, and 18c. Section .18a e>rtends from tlie endplates 11, 12. 
Sections iSb, 18c form a criss-cross pattern, in embodiments having multiple members 
i members 1 S may be constructed in a unitary fashion, or from multiple different 
members fastened together. Members 18 may extend along the entire width of tlie 
endplates 1 1, 1 2, or a limited section or sections of the vvidtli. ia the embodiment of 
Figure 4, tiie endplate 18 extends along substantially tlie entire widfli. In the embodiment 
of Fi ^re 14C, the member 1 8 extends along a limi ted width of the endpi ales 11, 1 2, 

Fimlier, the body may inchjde miUtiple members IS as illustrated in the 
embodiments of Figures SF and 8H. In embodiments with multiple members 18, the 
members may have tlie sanie construction, or may have different constructions. 

.Elastic member 20 is positioned within the interior space 14 and has a stifiiiess to 
provide resistance aiid prevent movement of the endplates II, 12. The elastic raeinber 20 
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shares the load applied to the implant and may prevent fatigtje failure of th« intermediate 
section 15. The elaslsc member 20 may Impose a substimtialiy linear or non-linear 
resistance to prevent movement of the endplates i 1, 12. 

Eiasiic member 20 may be constfuot-ed of a variety of ditTerent materials. Member 
20 may be resiiiem. and change shape during moveinent of the eridplates 1,12. £Jxamp:ie.s 
of mch materials Include elastic or rubbery polymers, hydrogels or other hydrophilic 
polymers, or composites thereof. Particularly suitable elastomers include silicone, 
polyurethajie, copolymers of silicone ai3d polyurethane, polyolefins, such as 
polyisobutylene and polyisoprerse, neoprene, nitrile, vulcanized rubber and coinbinatioiis 
thereof. Examples of polyurethanes include themioplastic polyuretliai^es, aliphatic 
polyuredianes, segmented polyurethanes, hydrophilic polyuredianes, poiyedier-urethatie, 
polycarbonate-urethane and silicone polyetherurethane. Other suitable hydrophilic 
polymers include polyvinyl alcohol hydrogel. polyaciylamide hydrogel, poiyacrylic 
hydrogel, poiy(N-vinyl«2-pyrrcaidon8 hydrogel, poiyhydmxyethyl methacrylate hydrogel, 
and naturally occurring materials such as collagen and polysaccharides, such as hyalurojiic 
acid sxid cross-linked cm-boxyl-containing polysaccharides, and combinatiojtis thereof. 
Elastic member 20 may be connected to the body 10, or may be freely positioned within 
the interior section 1.4. In one embodiment, elastic member 20 is connected to one or 
more of the endplates 11, 12 ai^d intem-jedlate section 13. The elastic member 20 may be 
connected Vi^th mechanical fasteners such as screws, pins, rivets, etc. In another 
embodiment, elastic member 20 is connected to the body 10 witli an adhesive. In one 
embodiment; the inner edges of one or more of tlie endplates 1 1^ 12 and intermediate 
section 13 include a roughiened surface, ridges» teeth, etc. to maintain the position of the 
elastic member 20. In one embodiment, the elastic member 20 is shaped to connected 
\vitli one or both endplates 1 1, 12. In a speciiac embodiment, the elastic member 20 has a 
dovetailed recess that moimfs to an extension that extends from the endplate. 

When connected tobotl^ endplates 1.1, 12, the elastic member 20 provides 
resistance to bath Inward and. outward movement During inward movement of the 
endplates i i, 12, elastic member 20 is compressed and provides a resiistance to the inward 
movement. During otitvvard movement of the endplates 31, ] 2, the elastic member 20 is 
placed in tension to provide resistance. In one embodiment, the elastic member 20 is 
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placed in compression during flexion of the vt^rtebral j-nembers and placed in tension 
durmg extension. 

In. one embodiment with the elastic member 20 connected to only one endplate fl 
or 12, or when positioned between the eiidplates 1 1, 12 ajid connected to neither, the 
elastic member 20 provides resist^-jce to inward movement The eiastic member 20 nmy 
not be placed in tension during outward movement arid the resistance to this movement is 
limited to the intermediate section 13, 

Elastic member 20 may be spaced &om or in cotitact with the intermediate section 
i3. Elastic member 20 may furtiier have a variety of heights and widths. In varicms 
embodiments, elastic member 20 is constructed from a single member as illustrated in 

Figmes 8A-SE. iPigure 8 A illustiates one embodiment having m elastic member 
20 with a substantially rectangular shape. Figure SB illustrates a substantially C-shaped 
elastic member 20 with the base facing an anterior direction a\vay from the support 
member 1 S of the intermedi ate secti on 3 3 . Fi gure 8C il lusstrates an elasti c member 20 
having a rectangular tiret surface that contacEg the endplate 1 2 and four planar sidewaHs 
that taper upwards. Figure 8D illustrates an embodixnent having an irregular, notv 
symmetrical shape. Figure 8E illustrates an embodiment having a substantially C-shaped 
elastic member 20 with a base facing in a posterior direction towards the support member 
i 8 of the intermediate section 1 3 , 

Elastic member 20 may further Include two or more sepai-ate members. The 
separate members may have the same construction, or may be constructed of different 
materials having a different stiffness. .Figui-e 8F illustrates an embodiment having three 
separate elastic members 20a, 20b, 20c. Each elastic member 20a, 20b, 20c is independent 
and positioned within the interior section 14 and has a sub^aiitially rectangiriar shape. 

Figure 8G illustrates another embodiment having elastic members 20a, 20b, 20c 
each having a circular cross-sectional shape. Figure 8H illustrates an embodiment ha\dng 
a first elastic member 20a that is positioned within a second elastic .member 20b. In one 
embodinieitt elastic members 20a, 20b are connected together. In embodiments as 
illustrated in Figures 8G and 8H, elastic members 20 may have cylindrical, spherical, or 
conical shapes. 

In a non-deformed sta te, the elastic member 20 may have a vanety of heights f:l. 
In one embodiment, tlie height is sized for the member 20 to extend between and contact 
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both endplates 1.1, 12. in one eitibod-iBient, th<i height H itjfiy b<i substantiaily the sitnie 
throughout the elastic raeniber 20, In other embodimems as illustrated iio Figures 9A ajod 
9B, the height H may vary alotjg the elastic member 20. In one en^bodimeitt, elastic 
member 20 has a first heigbtH wbesi the vertebral raeinbers are aligned. When placed in 
compression, the elastic member 20 has a smaller height. When placed in tension, tlie 
elastic member 20 stretches and has a greater lieigltt 

Figure 9A includes elastic member 20 having a height that decreases away from 
the intemiediate section 13, and Figure 9B includes tiae elastic meinber 20 having a height 
tlie increases away from the intemiediate section 13. 

The implant may provide a variable resistance to deformation. The variable 
resistance may cause less resistance to initial amoums of vertebral movement, but apply 
greater forces to reduce larger vertebral movements. By way of example, the implant may 
be designed to provide little resistance dimng an initial amount of movement of the 
endplates 1 1 , 12. Larger amounts of resistance may be applied to the vertebral membei-s 
when the endplates .f 1 » 12 move beyond the initial amount. In some embodiments, the 
stiffness of the elastic member 20 and Intermediate section 13 increases with additional 
amounts of movement. The amount of resistance applied by one or both members may 
i.o,crease the ftirther tl^ey move away from the original, fust position. 

Variable resistance may also result during compression from the height of the 
elastic member 20. In one embodiment, tlie height of tlie elastic member 20 is less than 
the height of tlie interior section (i.e., tlie member 20 does not contact both endplates 1 1, 
1 2). The resistance to the initial inward movement of the endplates 11 , 12 is isolated to 
the intermediate section 13. The elastic member 20 does not affect the stiffness until it is 
contacted by both endplates 11,12 and begins to deform. In one embodiment, 
deformation is limited to the intermediate section 13 during an amount of initial endplate 
iTiovement. Movement beyond this initial amount causes the endplates 11, 12 to begin 
defonning the elastic member 20 in addition to continued deformation of the intermediate 
section 13 resulting in greater stifftiess of the implant and more resistance to additional 
movement. 

The shape of the elastic member 20 may forther cause variable resistance to 
deformation. Greater ainoujvts of contact between the endplates 1 1, 12 and the elastic- 
member 20 may result in greater amounts of resistance. By way of example usmg the 
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embodi-men ts of Figures 9A and 9B, tlie peaked shapes of the elastic members 20 provides 
less resismiice during initial amo-unts of inward movement of tlie eiidplates 1 1, 12. 
Additional inward movement of tlie endplates 11,12 results in deformation of larger 
amounts of the elastic member 20 resulting iti greater resistance. 

Variable resistance may also be provided by multiple elastic dements. J^igure 9C 
illustrates an embodiment having two separate elastic members 208 and 20b, During 
inward movement of tlie endplates 1 1, 12, the inner elastic member 20a is ijuitiaily 
contacted thus causing a first amount of resistance. The second elastic member 20b is not 
contacted by the endplate 1.1 until the endpiates 11, 12 are compressed beyond a 
predetermined amount. This compression then causes the elastic member 20b to deform 
resulting in additional amounts of resistance. Iti this embodiment, elastic members 20a, 
20b inay have the same or cfifferent stiffnesses. 

Figure 9D illustrates an embodiment having a single elastic member 20 consti-ucted 
of .first and second materials 28a, 2Sb having a different stiffness. Initial compression of 
the <sndp1ates .1 i , 12 ca,uses deformation of the first material 28a. resulting in a first 
resistance. Additional compression causes deformation of the first and second materials 
28a, 2Sb which together provide additional resistance. 

In another embodiment (not jllustrated), first and second members 20a, 20b are 
each attached to both endpiates 11,12. In tliis embodiment the first member 20a has a 
greater height than the second member 20b. Dming initial outward movement of the 
endpiates 1 1 , 32, the second member 20b is placed in tension before tlie first member 20a. 
After a predetermined amount of outward movement, the first membei- 20a is also placed 
in tension tiuis increasing the overall resistance to movement of tl?e endpiates 11,12. 
Elastic member 20 may fill vai^^'ing amounts of the interior section 14. As illustrated in 
the ejinbodiments of Figure 2, member 20 fills a limited amount of the interior section 1 4. 
In another embodiment as illustrated in Figures 10 and 1 1, elastic members 20 
substantially fi II the entirety of tlie interior section 14. En the embodimenls of Figures 1 0 
and 31, voids 2i are positioned within the elastic member 20. In one embodiment, voids 
have a specific shape and size to control the supporting abilities of the elaistic member 20. 
Voids 21 may be substantially fi-ee of material, or may be filled witii a material tiiat is 
ditTerent than that of the elastic member 20. As illustrated in Figure 1 0, voids 2 1 may be 
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positioned within the interior of the elasti o member 20, or may be positioned along one 
eclge as ilJustrated in Figure 11. 

In one embodimetit, elastic member 20 is positioned completeiy within the ijiterior 
section 1 4. In other embodiments^ elastic itiember 20 is positioned within the interior 
section 1.4 and extends outward frcMti one or xnore sides. 

A Hniiier may prevent movement of the endplales 1 1, 12 beyond a predeiennined 
aanount. Figure 12 illustrates one embodiment having a rigid limiting member 75 
positioned within the interior section 14, Inwaxd movement of the endplates U, 1 2 will 
cause defonnatjon of the elastic member 20. At a predetermined amount of movement, a 
top edge of limiting member 75 contacts the endplate 1 1 and prevents further inward 
movement. limiting member 75 may have a variety of diJBferent shapes and oriamatloiis. 

In another embodiment, limiting member 75 is formed of a non-elastic member 
that is attached to both endplates 11,12. The limiting member 75 is in a slackened 
condition during an initial orientation as a length of the member 75 is greater than the 
distance between the endplates 11,12, After the endplateis 11, 12 have moved outward a 
predetermined distance, the limiting member 75 is tightened and limits fuither outward 
movement 

Another limiting embodiment is illustrated in Figures I3A. and 13B, Endplates 1 1., 
12 are fonaed with ends 19 positioned opposite from, the intermediate section 13. In a first 
position as illustrated In Figure 1 3 A, ends 19 are spaced apart. This allows for inward 
movement of the endplates 1 i, 12 during vertebral movement. At a predetermined amount 
of inward movement, ends 19 contact together as illustrated in Figure 1.3B and further 
inward movement is prevented. 

In one embodiment, a keel extends outward from one or both endplates 11, 12 to 
connect witl^ the vertebral members 100. In one embodiment as illustrated in Figure 2^ 
tabs 30 are positioned within the vertebral members 100. In atiotlier embodiment, tabs 30 
are positioned along an outer edge of the vertebral members 100 with the interior section 
14 and intermediate section 13 positioned between the vertebral members 100, Tabs 30 
may include aperttires for receiving fasteners to attach the implant to the vertebral 
members 100. 

la one embodiment, one or both endplates 11, 12 are constructed to have increa.sed 
contact witli the vertebral members, lin one embodiment, the endplates 1 1 , 12 are 
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consmicted of a porous material. In another embodiment, eiidplates 11, i2 are textured. 
In still other embodiments, endplates 11, i2 include spikes or serrations. Xn one 
embodiment, otie or both endplates II, 12 may be coated -with osteo-conductive material, 
Embodi.Rients of the material may include hydroxyapatite ajid BMP. 

Vertebra! movement may cause relative movement of the endplates .1 1 , 12. The 
lermis "inward movement", "outward ntovment*' and the like are used herein in a general 
settse to describe the general motion of the endplates J 1, 12 that reduces or increases the 
distaace between fee endplates 1 i, 12. The endplates 1 1, 12 may move directly towards 
or away from one anotiier during this movement, or there may be some lateral component 
to the n^ovement. Further, the vertebral movement may cause movement of one or both of 
the endplates 1 .1 , 12, 

The device can be placed within, the intervertebral space by a variety of different 
approaches including anterior and lateral approaches. In one embodiment the device is 
inserted through a posterior approach. 

In one embodiment, muldple deviceis are iniserted within the intervertebral space as 
illustrated in Figure 15. In this embodiment, the devices may be placed bilaterally with 
the intervertebral space relative to the vertebral member 200. 

In another embodiment, a single device is inserted for the correction of scoliosis. 
In tl-jis embodiment, xhe device may be placed on the concaved side of the spinal column 
to Increase the disc height on the lower side. 

In one embodiment, tlie el^tic member 20 is positioned within the interior section 
14 prior to placing the implaiU into tlie intervertebral space. In another embodiment, the 
hody 10 is initially placed witlun the inteivertebraJ space and then tlie elastic member 20 is 
positioned within the interior section 14, 

.-\s used herein, the terms "having", ''containing", "including'', "comprising" and 
d^e like are open ended tenns that indicate the presence of stated elements or features, but 
do not prechide additional elements or features. The articles "a'*, ''an*' and "the" are 
intended to include tbe plural as well as the singular, unless the context clearly indicates 
otherwise. 

Spatially relative terms such as "under", "below", "lower", "over", "upper", 
"lower", "inlemiediate", and the like, j«-e used for ease of description to explain the 
relative positioning of elements. These tenns are intended to encompass different 
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orientatiotts of the device in addition to different orientations than those depicted in the 
figures. Further, terms such as "firsl", "second", and die like, are abo used to describe 
various elements, regioas, sections, €t.c and are also not intended to be iimtting. Lxke 
terms refer to like elements throughout the description. 

The present invention may be carried out in other specific ways than those herein 
set forth without departing from the scope and essential characteristic-s of die invention. In 
one ett^bodimejttt, the implant replaces ail or a part of a disc. In another embodiment, 
impJa«t replaces all or part of a disc and all. or part of one or more vertebi-al members. 
Entermediate section 1 3 may have tiie same width as the endplates 11, 12, or may have 
different widdis. Intermediate $ection 1 3 may also have tlie same or different thickness as 
the endpiaies 11, 12. The pre-sem embodiments are^ therefore, to be considered in all 
respects as illustmtivc and not restrictive, and all changes coming within the meaning and 
equivalency range of the appended claims are intended to be embraced therein. 
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Ciairas 

What is ciaimed Is: 

L An mtefvertebral device positioned between vertebral members, the device compasiag: 
nxi elongated meitiber having ajn overlapping configuration vvith an intennediate 

section that spaces apart first and second endplates; and 

an ela$tic member poslUoned between the first and second endplates and proximate 

to the intermediate section, tibe elastic member sized to apace apait the first and secoiid 

endpiates duriiig movement of the vertebral members, 

2. The device of claim 1 , wherein the first endplate has a different shape tlian the second 
eEndplate. 

3. The device of claim 2» wherein the first endplate comprises first and second spaced- 
apart fingers. 

4. The device of claim 1, wherein tlie intermediate section aiid the first and second 
eitdplates form a substantially C-shape. 

5. The device of claim 1, wherein the intermsediate section has an overlapping sliape. 

6. The device of claim 5, wherein the intermediate section comprises first and second 
support tnembers. 

7. The device of claim I, wherein the elastic member is spaced away from tlie 
intermediate section. 

S. 'I?he device of claim 1 , furdier comprising a second elastic member positioned between 
the first and second endplates, the second elastic member being spaced, away from the 
elastic member. 

9. The device of clai.m S, wherein the second elastic member has a ditYerenf stiffness than 
the elastic member 
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10. The device of claim 8, wherein tlie second elastic member has a diifferent height thaii 
the elastic member. 

1 1 . The device of claim I, further comprising a limiting member positioned between the 
first and secx>nd endplates, the iimititig member being constructed to limit movement of 
the first md second endplates beyond a predetei-miaed amount, 

1 2. '"Oie device of claim, 1 , wlierein the elastic member has a length measured between a 
first edge and a second edge, a height of the elastic meinber being variable along the 
length. 

13. An intervertebral device possitioned between vertebral members, the device 
comprising: 

an elastic member; 

a first endpiate positioned above the elastic member and a second endplate 
positioned below the elastic member; stnd 

aii intermediate member positioned at ends of the fust and second endplates ajnd 
connecting togedier the first and second endplates, the intermediate member and the 
elastic member being configured to maintain the first and second endplates in a spaced 
apart cotifi^iration. 

14. Tlie device of claim 13, wherein the first and second endplates at least partially 
overlap, 

1 5. The device of claim 13, wherein tiie first and second endplates and the intermediate 
rneinber ext&nd around three sides of the elastic member. 

16. The device of claim 13, wherein the intermediate member has an overlapping 
configuration. 
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17. The device of claim 16, wherein a first section of the satermeclia.te member is 
substantiaUy planar ajtid a second secliois of the intennediate member is subslantially 

curved. 

.1 S. The device of claim f 3, wherein the first endplate is connected to the intenriediate 
section. 

19. The device of claim 1 8, fuither comprising coniiecting means for connecting together 
the firsst endplate aiid the intemiediate section. 

20. The device of claim 13. wheiein the first and second endplates and the imeimediate 
section are coastmcted from a stxigle, elongated member. 

21 . An intervertebral device positioned between vertebral members, the device 
comprising: 

a flexible body having a widtii and positioned in an overlapping confi^ration to 
define a three-sided cavity; and 

an elastic member positioned within the cavity and sized to space apart first and 
second sections of the fie?cib!e body, 

22. The device of claim 2.1, wherein the flexible body includes an intermediate section 
having an overlapping configtu^tion, the imermediate section spacing apart the first and 
second sections. 

23. The device of claim 23, &irther comprisiiig a second elastic member positioned withi.n 
die cavity. 

24. The device of claim 21, flirther comprising a limiter positioned within the cavity, the 
li miter being constructed to prevent first md second endplates of the llexible body from 
moving beyond a predetermined limit. 
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25. The device of claim 21, wherein ahdght of 0ie elastic itiember vaiies along the length 
of the eJastic member. 

26. An interveriebml device positioned between vertebral members^ the device 
coji'iprising: 

an elastic member; 

a first etxd-plate positiotied above xh& elastic member aad a secotid endplate 
positioned below the elastic member; m\d 

an intermediate member integral with the first and second endpiaSes and positioned 
at ends of the first and second ettdplates, tlie intermediate membei' and tlie elastic member 
being defomtable to apply a force to the first and second etidplat.es during movement of 
tl.^e vertebral members, 

27. The device of claim 26, wherein the elastic member extends outward beyond the first 
and second etiidplates. 

28. The device of claim 26, further compri sing a second elastic member positioned 
between the endplates, the second elastic me.mber having a different stitTness than the 
elastic member. 

29. The device of claim 26, wherein tiie elastic member has a variable height. 
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30. An interv^eitebrai deviosj positioned between vertebral members, the device 
comprising: 

an elongated member having a folded orientation fortxiing first and second 
cndplaies and an intermediate section; 

an elastic member positioned between the first and second endplates, the elastic 
member having a stiffness to apply an oiUward. force lo the first md second etidplat^es 
when the ftrst and second endpJates move ittwatd beyond a predetermmed amount. 
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FIG, 3 
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FIG, 8A FIG. 8B FIG, 80 




FIG, BD FIG. BE FIG, 8F 




FIG. SG FIG. 8H 
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